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= (54) Title: PROCESS FOR PRODUCING ESTER 
= (54) %Bm^^: XXxyUCDSlit^^a 

^ (57) Abstract: A process for producing an ester which comprises: a step in which an alcohol is reacted with a carboxylic acid to 
^ obtain a crude esienfication product; and a step in which 5 to 100 parts by weight of a hydrocarbon solvent is added to 100 parts by 
= ^^^^^ °f ^« ^"^^^ esterification product and the resultant mixture is deacidified with an aqueous alkali solution. An alcohol solvent 
= f""her added according to need. The process enables a high-quality ester to be obtained in high yield. 

= (57) mm-. 
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^4(Hl^i9igLfCo =r.:^'r/vm^l 8 0t:> 1 k P(D^#Tl?^EEbT^2^ 
^il^gr^TV\ ^.^7 3.2°C. ^i50. 0 9mgKOH/g. im. 
15 Ml. 2mgKOH/'g, -fetS (APHA) 6 0 (7):ft,1^g6^#Xfe-5ai;:^ 

T^-^i^^s 8 9.4 gmz.. um^m\z.^vf:i^:^v-M\M^m^\^n-t^\^ 

m\±S 8. 9%-efeofCo 



(Jt^^!j7) 

20 ^it^!) 7 (D:x.:^TM\M'^^^ 1 0 0 0. 0 g \ZLn\.. ^(Om.^<0 1 . 5fg 

(^%i^m\\^t) y !>i^7K^?^^;!jp^. 9 o°cx3 o^p^^ 

2 5 0 g;tjP;l, 9 0°CX3 O'Mi^m^X^. 3 0 :9-Pb^#» LTTRS^^g^tti b 
25 fCo #^7K<^pH;5Sif'|^i-7^^^^X'7j^i5fe^4lHl^!9agbfCo ^^^X/V-ii^g 
O-'C. 1 k P(7)^#TTMffiJ!5£;(KL. 5aii^m^, M.-^7 1. 8°C. ^iffiO. 
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6 OmgKOH/g. Tk^S'fffil. 2mgKOH/g, -fejj^g (APHA) 1 

0 0 (DMmn&dm-vh^:^:^y'/i^t: 8 4 3.3 g#fco Bm^m.icmvfc=^ 

ny^^=iiZ.^ ^^-/l^T/V^i— /H 050. Og (3.22mol) , 
i/^l 127.9g(3.32inol) :^XXJ^^<y h J]^:^ 1^:^/1^^ l^m 2. 2 g 
^;(JPX.. ^^^^T2 20°CT\ R}t^iC^y)^Z^7i<^^^l.-D<i, 15B# 

'i-jE-T?^j^;U:^Co ^ibtitc^:^T/\^mK^J^mi'i2 10 7. 2g-^fe^), 
Mf*8. 9nigKOH/g-efeofCo - C>^;^7"Mka^fe^% 1 0 0 0.0 
g}e: 3 0 ^^r-^-U^eOg, -T y n — 71^ 3 0 g *5 J; t;?ac 

^ / — /^2 4 0 g Sr^;tip i-i-fj^iDib. ^^T^/Wbffi^j^fe^ i o 0M»g|5(c^ 

^J^y^mm^M:^. 7 5°c-e3 o^^p^m^bfc^ so^^^i^SL-tTKJi^iJ^ 
l^*bT«xaSr^TbfCo ^VNT\ .^v^fc^;:^^/Wbm^^^^l 0 oa 
itM^^LT2 0«agl5©^:^>-^^7K^AtLT 7 0'CT3 O^mBWi^fc 
m> 3 0 5>W^^LT7Kjlf|5%#ffiUfCo #7kOpH;0S't'tttC/feS*T-;4^^ 
^4mm^MVfCo ^>^-7^/l^S^ 1 8 0°C. 1. 0 k P(^^f4=T-t??^iEbT 
^ffi^^^b. 5ig^^TV^, li;^7 3.0°Cs m-fffiO. 0 8mgKOH/g, 
TK^SffiO. 9mgKOH/g. -fetS (APHA) 5 5 ^ij^tffe^S 

^;^x/i-^9 5 4. 4 g#fcc I5il?^mtc#tbfcaix7"/Hb3^i^^%tc:^1- 

51|X^«9 5. 4%TfeofCo 

(tb^^ils) 



wo 02/22548 



PCT/JPOl/07861 



MMMScD^^p^'r/u^tU^n!^!^! ooo. Ogtc^b. >5fi/;^i^T— >^ V 2 
loo't:. ikp, 43<J;i)^*3^rBi^ Lfco 5ii^^T^^v^. M7o.i°c. 

5 ^^8. 4mgKOH/g, 0 . 9 m g KOH/ g . (A 

PHA) 9 0(Da/^S6^#/-efe;5^;^7";^^9 7 3. 6 g#fCo 

(^W!)9) 

10 iastf. ^^^AWs it#a*3J:t/^*PW^^^)#}tfc3 y :y h/v<z)4o 

P:7^^=i}C, ;7?.7^Ty /VT/l^ = ^7H 8 0 0. Og (6. 6 9mol)*5 
j;tJ?MJ ^ i; 5^ 8 2. 8 g(2. 3 0 m o 1 ) ^Jnx.. ^^^^fcTx 

2 2 o°c-esjJc;:7K^^*Looi SBtr^^jEt^s^S^^^Tofco #btvfc^;^ 

7"/Wb|i.^^^{± 2 14 0. 7 g -e$j f9 . 10. 1 m g KOH/ g "C 

15 feo:feo 

:L(D:^>^'rM\:M^j3^mi ooo. o glc: h/Pa^^^i o o gjsjziKo^iJ^y 
— 2 0 g^^;!jp (f J^c^-^^ ^;^7^/Wt::3g.^fifei^i o oSi^lc^UTs 
^jkTKm^^^^l OSagP, T/V3-;V^^^l 2m»$i5m*n) 

/wba;^^^(DM<^ 1 . 5 i^^mzM'^-r^ 1 0 v ^ j^im-m 

20 ^;&Px.. 7 0°C-t?3 0:9-^m#LfCo 3 0^^#mUT7K«gl5tr^*UTm 
X2 0m4^(^-f :^>'3^|^7K^AtbT7 0''CT?3 0:$)-KJi#Ufc^. 3 0^ 

ML. azj^-T^/i^jg^ 1 8 o°a 1 k p a (om^yxm^x^xm^^m^vtLo 

-lA ( (7K#^(i^X|| (m ) tr^5 gA^T^^^SUfCo Pil^MSii. 
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Bti^i:x^^m-t. ^ti^tii 0 o°c. 1 k p a, smmt vtco 

^n^\m^6B. 2X:.m^0. SmgKOH/g. 7KmStt2. 7mg 
KOH/g, *5i:t/fe^B (APHA) 5 5 (^ftH-i 9 4 3 . 2 g ^#fCo 

mMmmi,^mi.fc::j^:^TMm'^mm^n-r^iii^mn 94. 3 

5 

(it^^FrJ 9 ) 

mMm9(D:^^TM\lU±)^^l 0 0 0. 0 g ?g'|4e±S A- 1 (B 

10 ^tl^tl 1 0 0 "C. 1 k P a . t VfCo ^ai^^f V\ MM. 6 5. 4 1:. 

M9. 9mgKOH/g, :^mMm 2 . 7mgKOH/g, :^oJ;t>*^tB 
(APHA) 10 0(^*||-g6^#9 6 8. 3 g ^#fc:o Bmmmi::^Vtc:x. 
:^ "rMtm-^J^m § Jlx^fi 9 6. 8 % o fco 

15 (Hm^^dio) 

P:7^^=i{;1, ^ r> y /l^T/V=i— /H 4 0 0. Og (7. 5 7inol)*5j; 
tJ^7^l/:7i$^/^®?8 1 9. Og (3. 9 0mol) ^Mx., mMm^T. 22 

20 'fbft^^^J^ 2 0 6 2 . 0 g-efe«9. ^i5«9. 9 m g KOH/g "CfeofCo 
-(Drc;;?^7";W{t)g./^^^l 0 0 0. 0 gt^b/l^3i:/l 5 0 gifej^Wy'T' 
^/^V-/H 0 0 g^» (-r?'£:b*>. :3i;^7^/WI::ffi.ife^#l 0 OMMm^ 

=^y^y^MyM'^j^m(Dmm(D i . 5f§^4{c:;te^-rs i o roTK^^fb;^ y r> A 

25 a^mm^Mx.^ s o°ct^3 o^w»#ufco 3 o^rHi^guTTKsgp^^* 
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l,cM\^X2 omMU(D4 :t:y^m7k^Atix 8 0°CX3 o^mm^l^tc^. 

m^i^ogU. ^^x/V-Ji^l 8 O'C. 1 kP a (D^i^^TX^J^LXmU^^ 

5 sLfco f±:hi^xnmmi±. ^:^^'moo°c. ikPa. 

7K®?M3. 2ingKOH/g, *5i:-0«-fetg (APHA) 7 0 CDftJiSi- g 6^#> 
9 3 6. 4 g^#fCo mMSI{C#bfc^>^V^/Wbai^^^fc^-rSWf± 
9 3. 6%T-feofCo 

10 

ammi o) 

^JS^ll 1 O (D^P.TMt1^±^m 1 0 0 0. 0 g ic:, h/l^ro- 2 0 g 

15 0 %7kmt:fy V ^ M.7i<.mm^MK.. s 0 °c-e 3 0 ^mmw ufcc 3 0 ^mm 

^m^X^f£:^^<ifz.o ^(D^, ^;^-7"/^S^8 0''C. 1 k P a <D^#Tt?^^ 

tLTP^«^abfco mmmmum. JE;t/*5i;u«B#r^^fi^ ^tb-^tLi 0 o^c. 

20 IkPa, S^r^tVfCo 5ii^tfV^, ffi!^6 6. 4°C. ^#0. 8 m g K 

OH/g. TK^SftS. 2mgKOH/g. *3 tJ«-fe:j=S (APHA) 150 

(Dmm-n^s^ 950. 2 g ^^^^co mMin^mi^rnvtc^y^TMrn^f^mi^ 
n-t^^mt9 5. o%Tfeofco 

25 m-Mm 1 1 ) 
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p:7 7;^='t^^ y/^T-^Vn— 4 0 0. Og (7. 5 7mol)*5j; 

XITUy^/l-mSlQ. Og (3. 9 Omo 1) %JP;t. ^^^»fDT> 2 2 

5 ^<^^;^7^/Wt:li.^^i^i 0 0 0. 0 gKh/i^=^i^i 5 0 s^^xj^^ yy" 

0 0 g^mM (•rtl:t^ib. =^:^y^7Vi\M^^mi 0 Ofi*§|5te: 

=!^^'TM\M^^m(Dmm(D i . sf^^iicti^-r^ i o y a 

7k^l^§r;&n ;t . 8 0 °CT* 3 0 :^PBm# bfco 3 0 UTtKJI^^^* 
10 LTMX^^H-T bfco <^fcv^T^ ffiv>;^c^;^-7^/W!::a^^J^^ i o ofi:»§p 
t3i^b-C 2 0S»^(D-r:^>'^m7K^AttT8 0°C-e3 O^P^it#bfc^. 
3 0^>^mgbT;?K®f|5^#mbfCo ^^7K(^pH:dScf''l4t^/^'5^T'7K^^5 

iH]^'9 5gb. ^>!.-7^/i-s^ 1 8 o°c. 1 k p a (om'¥Txw&\^xmm^m 

*b^ M6 8. 1°C. MO. 4mgKOH/'g. tK^M 

15 3. 2mgKOH/g. *5j;t/-fe1« (APHA) 1 4 0 Oft^g 6^4^ 9 5 2 . 

3 g^#fCo m^^Sl^#^bfc^;^-7"/Wbaife^i^tii>^i-^iiji^}*9 5. 

2%-CfeofCo 



(it^Ml 1) 

20 1 1 (D:i^:^^M\:m.±}^^ 1 0 0 0. O g h;^^=^l^2 0 g 

0 y ^ j^^imm^Mx.. 8 o °c"e 3 o ^^mm^ bf^o so 

25 ^l^*-e%^^/5^ofco ^O^^ :^;^7^/^ji%8 0°C. 1 k P a <D^#TT'?)^ 

bTlJizK b, Sfe^^ee. 2°C. ^ffiO. 9mgKOH/g, 
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tK^MS. 2mgKOH/g. *5<tD?fe;|=a (APHA) 2 5 0<Z)ft^@6^ 
its 6. 2%-efeofCo 

q:7=7:^=^Ii^. 1, 4-y'^:yZ:^:t—/^3 0 0 . Og (3. 3 3mol)*3 
X7J:^y'T V :^mi 9 4 7 . 8 g (6. 8 6 m o 1 ) ^M^. mmM^T. 
2 2 0 "C-e^^&Tk^^* boo 1 5 ^r«1^idE-eSJ^:: U> 7K^»;^S 5 m g K 
10 OH/gi^^Ti:J^eo^c^^-t?SJS^^Tbfco ^(^i##^;^^fc3l;^v"/Hk 
fe^^^f^2106. 7 g-trfeO. Mfi9. 7ingKOH/gT*feofCo 

^(D3^;^^/Hba;^^i^i 000. 0 gicii/^^ u^^-^:y2 0 0 g:fej:tJ^ 
y 1 o 0 g -^Wb iir^i:t>ib. ^;^-7"/Hb*i^^t> 1 0 ofiilFg^;! 

KM\^X2 omm.U(D4 :t^^^m7k^XthX 8 0°CX3 O^^mMWl^fz.^. 

20 lE]^«9 5gL.. ^^T^/V-ji^ 1 8 0°C. 1 k P a 0^#TT'MiEbT^|^^W 

^bfco £E;^*3J;TOr^fi. ^ti^til 0 OX:. 1 k P a . 

S^r^libfCo ^ii^^TV^. Ot:. ^-MO. 2mgKOH/g. 

7KMM3. 4mgKOH/'g. *3itJ^fetS (APHA) 8 0 (7)ft?^ g 
25 9 1 5.1 g^#fCo BJ.^^at;i-ftLfc^;2^v"/Hb3|!a^fe^#»(C^i-:5l|X*f* 

9 1. 5%Xh^fCo 
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(itmmi 2) 

mmWi 1 2 (D:^:^'tMM±^^ 1 0 0 0. 0 g {C, iy^ u^^-^iy 2 0 

-r^ 1 o%7K^Yt:;«7 y 8 o°ct?3 o^^mB^LTco 3 o 

•9^jlSrI^*T-^/^;d^o/Co ^^^/VS^ 1 0 0°C. 1 k P a CD^ 

#Tt?^ti3E^bTm7kU/c. ^V>T\ MttMemc (l^fflmp^BXm (^) ) 

00°C. IkPa. 3B#ra^Ufe. ^iM^^fV\ M,#,6 5. 9°C. MO. 
8mgKOH/^g, Tfc^MS. 4mgKOH/g, *5ctrJ«fetg (A P H 

A) 1 5 o (D^^ @ 9 5 o . 2 g ^#fCo Ji^^^^^Sfc:'^ L/c^;:^7^7Kt; 

fe^^^#»fC^-f 9 5. 0 o/o-efeofCo 

(^WOl 3) 

P:7^>^nj;i, 1, 4-7^iJ^:/i;?;r-/V3 0 0. Og (3. 3 3mol) *5 

j;tF;^7^Ty^^i 9 4 7. 8 g (6. s Qjrvo \) ^M^. . m.mn.my. 

2 2 0 °CT'Sj;&7k^^* Loo 1 5 Btr^SffiT'Si^ tKMS^^^ 5 m g K 

a^i^^Jfi 2 1 0 6 . 7 gX^-h^ . m.m\-±9 . TmgKOH/gT'feofdo 
^^^^■T'^Wtllai^^^ll 0 0 0. 0 g{C>>-i^ci^drf-:/2 0 0 g*5j;tJ? 

y — /i^ 1 0 0 g (i-:^j:t>h. ^;^x/Wb3^i^fe^# i o o 
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iHl^i^agU, 1 8 CC. 1 k P a ©^#T-e^^jE LT^^^^ 

^i^Sr^TVN, ii|;^6 8. Mo. 4mgKOH/g. TKMSiffi 

3. 4mgKOH/g, :|oJ;t;«fetS (APHA) 1 6 0 9 3 5 . 

2 g^#fc„ mM^mKm\^f^^:^TMtn^^!li^{^mr 9 3. 



(J:bi^^!) 1 3 ) 

MMM 1 3 (D:3i:^'rMt^^^}^^ 1 0 0 0. 0 g iX^ n^^f-^ 2 0 

-#-5 1 o%^mi\::^ V ^j^yi<-m^^iu^. 8 o°cx3 o^mmp^i^fc, 3 0 

^9 7KjiSr^*T'^/^;d^ofCo ^;^7"/VJi^ 1 0 O'C^ Ik P a (D^ 

i'^Txms.^Lxm.TKs M^es. 9°c. mmo. smgKo 

H/g, 7K^^'(ffi3. 4mgKOH/g, *5j;t/fe;fB (APHA) 2 206^ 

s fi^i^ 9 6 7. 1 g ^#fco mM^m\z.m \^fz.=^^ 

■f-'S 9 6. 7 fco 

(^Wlll 4) 

P7^^3(C. v?^^l/>':^^^y =i-/V4 00.0g(3.77mol):j3j:t;« 
^ y ^^^^1 77 0.4g (7.76mol) ^JPx.. ^^^^T 2 2 O^C 
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t^mribthtc=^:^y'Mtm.^mmt 2 0 1 4. 3 g -efc "9 . 10.5m 
g K O H// g t?^ o fco C: "rMtm.^^.m lOOO.OgfC/ /l^v /I^ 

-^•T-^^l 0 0 g*5j;tJ?^^y-/H 8 0 g^^;fjp (i-f^t?-^. ni;^x7Wli 
■t-5»o 1 0 %7Km'fk;^7 y T> A7fc^^^^*o;t. 7 0 °c-e 3 o ^r^»#bfc„ 

:^y^M\M^mm 10 0 bx 2 0 fi4§i3(^-r :e->'^m*^An 7 

0°Ct?3 O^^BrnW^Ufc^. 3 0r9-ra#gbT;^<Sg|5^#tl:}Ufc„ ^^TkcDp 
HdSifi^4ic:;^£^^-^^^^^4 lHl^|9igufCo ^^^/i-JiSr 1 8 0°C. Ik 
P(75^#TT?^ffibT^^^^*b. Sl!^5 3.0°C. ^fliO. 

12mgKOH/g, TkmSffil. 3mgKOH/g, *5 j; (APH 
A) 6 0(D*^gS^i^-efe;5^^x/V%9 3 6. 2 g#fCo J!J£^^S{:i#t 
f^=^^ 'TM\M&l$.m (^^-r ^ IDI^ 9 3 . 6 % X o /Co 

(J:b»i|l 4) 

^Jfe^lll A.(D:^y^TM\M.^^mi 0 0 0.0 g(3:^b. ^uir^^T—:^ 
V2 (Tk^^k^xm (^) ) *5j:t;?h^^AD3 0 OP mfflM^ (m ) 
1 0 g-fo;!ja;^T^^^SbfCo PJ^*^]®?!.^. JE;0*5J:t;W1ft^ 
^tb^^tbi 0 ot). ikP. *5j;t;?3fi#Kt bfco ^jg^fr^^VN, ili^^^so. 

3°C> ^ttl 0. 2mgKOH/g, 7kMS# 1 . 3mgKOH/g, ^XX^ 
fetS (APHA) 9 0(Oft||-g6^i^Xfe53:>?.7"/^^9 6 0. 2 g#fCo 

l^XTlC, 1-14 *3 j; mbgs^ij 1 ~ 1 4 O^^^^ 1 ~ 3 ^TT^-To 
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±|B^W!l 1 ~ 1 4:^XUttmm 1 - 1 4 fi. V^-f 

m\^^::i^:^T/l^t^^hthtCo J:bi^^!ll~l 4{;i*5VNT(i. BiM^Mf^\^ 

5 lUbbfcf^^S^^^is^^iD. i^mt^i&<. i!lj^^>ig;<. ^ffi:^si^<. 

l^TtC:^i~^Ji^!l 1 5~28co5^^ MMM 15—1 7 j; T>'J:b Wll 1 5 
l^fcm^m^^ir^ MMm 18 — 2 8 *5 j;mh^f!l 18 — 28}*, V^ 

15 mmm 1 5 ) 

Qy'7:^^\^. h y ^^n— /^:;^o.'N°>-2 8 0. 0 g (2. 0 9mo 1) 

9 4 2. Ig (6. 89mo 1) ^*P:^, mMmMT 2 2 0°C 

20 i:##^;n/fc^>^7^/Hli3^ii^i^}i 2 0 8 8. 3gT?fe!9. 1 7. 5m 

gKOH/g-efeo;^Co -<55^;5?.7"/Ht;a4fe^%l 0 0 0. 0gich/^j:>'2 
0 Og*3J;D?-1'y:7"^/^v-/^•l 5 Og^^;!jp (-r^^:b*>. ^;^7"/Wbmi^^ 

i^i 0 oM^ptc^LT. mt7kmmu^2 onmu. r/v^i^/i^mu^i 

25 (D 1 0 y -A7k^?^^iJP;t . 7 0 "Ct? 3 0 bfCo 3 0^ 
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it^^i^m 1 0 om4$i3tj:*]-b-r 2 omilfPo-Y^^^'^mTk^AIxT 9 o°c 

5 m cm ) *5J;-0«h$^AD3 0 0P (^HMm (^) ) ^=#^5g-roA 

0°C. IkP, *5<ttJ?3^rH^i LfCo ^tc:5ig%fTV\ W}^^ (40°C) 6 
4. 2mm2/s, mWn^.- 3 5°C. ^#0. 1 ImgKOH/g, tKMS^K 
0.5mgKOH/g. *5j:D?fe^i (APHA) 1 9 0 (D^^g 
10 a^:;^y-/v^9 11.7 g #:^Co l5iM^SJc#fcUfc^;^7^/Wba^^t)iv:^i- 
aijX^}*9 1. 2%-efeo^Co 

OIt5t^*5j;W#^^2(c:^-t-„ m^&c^^Jfe^lll 6-2 8*5j;lFJ:b»!ll 5 
-28 0^;^'b#-&T^ 2 t^^-To 

15 

ab^^iiis) 

MM^i 1 5 O^^^-T^/WMf^^ife 1 0 0 0. OgJC^^b. ^<DmB<D 1 . 5 

m^m^nm-r^'t(D i oroTK^^b;^ y ^j^im-m^M^^ 9 o°c-e3 0^ 

20 0 g:(jp^. 9 o''c-t?3 o^^r^m^u. 3 O^P^^-Sb-CTkS^^^^U 
7to ^V^-t:\ >^V^fc^^^/Km^i^#ll 0 Ofiilf|5}c:^bT2 0M§|5O 
^e-^-S^^Tk^AtLT 9 0 "C-e 3 0 ^P^ii# 3 0 ^mmW. LTtK^ 

^^^^t±ibfc„ #7K<DpH;dSt"|4ic;^^^^-t?7Ki5fe^4|Eja!?7SLfco ^^^^ 
25 /vji^9 0°C. 1 k P (D^{4:T-t?^i£flJi7K Ufco ^vnt^ Ui^-^/T— 

2 (TK^^b^X^ ) *5J:t>*h$i5?AD3 0 OP (^fflM^ (;^) ) ^ 
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(4 0°C) 6 4. Imm^/s, 3 5°C. ^'fffiO. 2 OmgKOH/^ 

g^ ;:(<^SMO. 5mgKOH/g, *Ja;-a?^tS (APHA) 4 5 0 (DMMr 

i6^#?-efe^^xx/v^7 6 0.7 g#fco mmfukmizmi^tc^^y^Mtu 

(IIJSM 1 6 ) 

n:7^;^=i{^, b y ^f^n— /P:/ci/\'^^5 S O. Og (3. 9 5mol^3j; 
t/;^7:7"y/V^l 8 4 3. Og (12. SOmol) ^Mk.. mm%m.T. 2 
2 orT-^jS^^^^^booSJETSJfS^^frVN 7k^Siffi;5S3ingKOH/ 

«^fi2 0 0 9. 5 g-efei9. ^^{^ 1. SmgKOH/gtrfcofco 

-(^^^■xMka^^^ 1 0 0 0. 0 g le: i 5 o g ^^;tip (i-/^ 

i^'fk;^/ y ^j^a^mm^M^^ 7 o°c-e3 o:^^m^bf^o 3 o^t^w^wi^x 
1 0 om-m.m^n\^x2 oa»^(D-r:^^^m7K^Ati^T7 o°ci?3 o^ra 

^■^^7k?5feSr4|l]^?) Mb. =iu^v-;vm^l 8 o°C. 1 kP a (D^{4^T-e|^J£ 

bT^^^^^bfc. ^vN-e, ?&tt.^emc (^amp^px^ (^) ) ^5g 

IkPa. 3B#^^bf^„ ^ji^^TV\ Kj^^ (4 0°C) 16. 7mm2/' 
s > i^Sj.'^-S O'Cii^Tx ^#0. 1 2mgKOH/g, ;*C^S'(ffiO. 5m 
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gKOHXgx feJ;t>^-feta (APHA) 5 0<DMmnmm9 1 5. lg^# 

5 (itMtmiQ) 

mm^fl 1 6 (D:^^y^M\M^^^ 1 0 0 0. 0 g i^, ^^7^/WblB.^^#J 

0°Ct?3 0 5>raa#L/Co SO^^Sbfc^s, ^::^'T;vmtTJi'^^^7i<.m(0 

JE;^*3j;t>'B#ra^«, 0 0°C. Ik Pa. ^m^b 

bfco 6iltrm\ (4 0t:) 16. 7mmVs. ^JfcK^.- 5 O^C 

15 j^T> MO. 1 6mgKOH/g. TK^^IiO. 5ingKOH/g, *5j; 

I^fe^ (APHA) 6 0(^*^g6^i^9 0 1 . 2g:^#fCo JlJJ.m^3gl;i#t b 
fc:3i;^-7-/Hb*aife^#Jt->!t-r^l[5l^f:i 9 0. 1 %-t?feofc„ 

(^ii^yi 7) 

nZ7^:^=iiZ^ h y^^n— /V':7°C2^N°>'3 8 0. 0g(2. 83mol), 
:^Uy(>^llSA. 4g (4. 2 7 m o 1 ) *5 ^8 0 6 . 6 

g (1. 4 0mol) ^MX.. mm^^T. 2 2 O-^-e^/^i^TK^^^boo 

25 2 2 0 3. 5 gl?fet9, ^#«3. 8 m g KOH/ g TfeofCo 

r (oa^:^TMtU±0.^ 1000. Ogj;iy /i^-v-zi^-^^^:? i o o g 
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1 0 ommm^Mvx 2 om-m^(D4:^>^^7i^^Atix ? o°cx 

rxmRLxmrn^^^i^r^o ^vnt. ^3-!7-f5oosh (mu^t^ 
urn m) ) ^5 gmMvxm.m^m\.fco mmmMum. mti^^mm 
^tt-etb. ioo°c. ikPa. swmtvfco m^m 

(40°C) 5 4 0. 6mm2/ s . 3 5°C, ^ffiO. 6mgKOH 

/gxTK^MlS. 5mgKOH/g, *3j;r;?#.|i (APHA) 2 1 0 (?5 



(itmmi 7) 

1 7 (D^^y^Mtm.±mm lOOO. O g\Z, =¥3— !7-K500 
SH (MfP'fb^Xll (^) ) ^5 g&UTP^^^SUfdo S5^«^Sm. 
£E^*5j;t/^ft^f*, -etL-^tt. 10 0°C. IkPa. 3B#rBTi:bfCo 

m^feS (4 0°C) 5 2 1. 2mm^/s. «;^-3 St:. M3. 
6mgKOH/'g, tK^^IS. 5mgKOH/g. *5j;tl?#.;fg (APH 

A) 3 0 o<Dmmnm<^9 89.1 g^#fco ^mmmizmvti=^:^TMt 
(MMm 1 8 ) 
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P^^^^lC, hU p^^ci— /W7"n/>?i/8 0 0. Og (5. 96mol), 
;57^y /V^l 0 5 2. Ig (7. 31mol) , :^>^y^^40 6. Ig 
(2. 3 6mo 1 ). *5 j:t;?7'i>t:*i^^5 6 0. 6 g (3. 8 4mol) 
^m%mrs 2 2 0°C-eSJ^;^;^ctr©*Loo'^i£t?SJ^;^^TVN. 1 2R# 

5 mum'^fz., Ki^.mi'^^. i kp ao^^jETT?*sj^^(^j3ia^^^^^i^*u 

fdo r i: ^#^i^fc^:5!>•x/Wb3^1^^^^^^ 2 0 8 2. 6 g T-fe 9 . m.%\-t 
5. 5ingKOH/g-efeofCo 

^<^)^;^^/Ht;a^^^i 0 0 0. 0 g\z.^i^u:y2 0 0 g^sj^tJ^^^iJ^y 
— /V5 0 g^^;(jp (■t-^^ib*)^ ^;^^/Wt:fe^j5fe#ii o 0fi4§|5(c:MbT, 
10 ^'fl::7K^^^^2 ofi»gp. T;v=i—;vm-m^^m&nmm 

'fb&^^!^tD^^(7) 1 . ^^^mz.m^^-t^ 1 0 %7Km^t>^ y atk^^^^ 
;&p;t. 7 0 °CT- 3 0 ^mmw i^fco 3 0 ^m^m vx^km^^m^ i^xm 

2 0 m*|f|3cD^ :^>-3Sm7K^AtLT 7 0 °C-e 3 0 ^mmWl^fcn. 3 0 

rc;;?«^y^jS^ 1 8 O'C. 1 k P a <D^#T-X?^^ff bT^^^^M* ^5 
ii^^TV^. i!]3te^ (4 0°C) 2 4 5. 1 mm^/ s . ^StJj;^- 3 2 . 5"C. 
^#0. 5mgKOH/g, 7K^S'ffi20. 2nigKOH/'g, *5j:t;?-fet@ 
(APHA) 8 0(^^^@6^i^9 4 3. 3 g J!J£^^atc:#bfc:^;?^ 
20 7"/Hbai^^#>{-^-r5llX^fi9 4. 3%-e&ofc„ 



iitmmi 8) 

^Jg^iJl 8(^:3^75. 7" /Wb^^^i^l 0 0 0. Og{C, ^i/l/>'2 0 g^iS 

0 roTK^-fb:^ V ^j^^Tkmrn^Mx., 9 0 °CT* 3 o ^mmwvfc. 3 0 i^mm- 
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m Lfc^s, ?ftjg t Tkm-A^-mut L. 1 0 %^5i?fi7K^ 1 0 0 g ^;!jn ^ 

<^=^5lt^#3 Oi^^mgb-C. TkiiglS^^^fflLfCo ^^7K©pH^Scf3ft{;Lf^ 
§*T'7k^^4l£li^l9 3gb. ^;^-7^/^^^l 8 0°C^ 1 kPa(D^#T"e^^ 
ffibT^^^^b. ;5>ai^fTV\ «S (40°C) 240. OmmVs. 
»^-35. 0°C.mmO. 8mgKOH/g, 7i<^Kffi2 0. 2mgK 
OH/g, *5j;i;?^ta (APHA) 1 0 0 ©»g 9 l 9 . 2 g :^#fCo 

«^Sl^#tLfc3^;^-5^/Hb&i^^«i^ic:^'t-^Hx^{i 9 1.9 
1 9 ) 

a^^:^=iiZ, v^^V^rcy |,_^I,5 Oo. Og (l. 97mol) , 
2-^^/^-^:3rf-i/^9 17. 2g (6. 3 7mol) , 3, 5, 5-hV 
p^^^-zV-^^-y-^^l 0 0 0. Og (6. 3 7mo 1) *5j;U?^>fb^2. Ig 
^W^. mmMMT. 2 20 °CT'S^;!k^^5fe Loo^JET? 1 5 Bf^mj^S b 

t ##^tbfcJi;^7"/Wbfe;i^#jf* 2 0 2 0. 9 g T^fe , ^'(ffifi 0 . 8 m 
gKOH/gffeofCo 

- <^^^-7"/W[:;ffi^^#i 1 0 0 0. 0 g 1 0 0 g ^^;(JD 

t?-^, ^;^-7^/Wbm^^i^i 0 0M»$|5fc^LT. m^\:,7kmmm^i on* 

m^t:^ V ^j^^mm^M:^. 7 o°ct?3 o^^mmwi^tc. 3 o^r^^p-guT 

1 0 0M^m^bT2 omfi^<D-f;^->'^^7K^AI^T7 0°C-e3 0 5>r^ 

t.x-7i(.m^ 4mm^ T&v, ^:^^/um^i 8o°c, 1 k p a (d^#t-c^^ji 
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j;t;«^^ttT/^^:^DN-lA ( (TkP^k^xH m) ) ^#5gAtLTS^^ 

^au/c. m.m^mum. }±ti^xxf^m\t. ^tt^;Moo°c. ikPa. 

SmmtVfc, ^m^n^\ Wj'^m (4 0°C) 227. emmVs. ^Sj 
;^-40'C, Mo. OlmgKOH/g. tRM^^O. ImgKOH/g. 
5 :?3J;U?^t9 (APHA) 9 0 C^^llg 9 2 6 . 1 g ?r#fCo |j£^Ma{:i 

(M:i{?^J 1 9 ) 

MMMl 9(D:y^::^y'MtU±f^<^l 0 0 0 . 0 g JC, h/^^>'2 0g^^ 

0 %7i<,mt:fy V ^ j^y^^m^M^. 9 0 °CT- 3 o ^mmw bfdo 3 0 ^mm- 

15 /vjf^ 1 0 o°c. 1 k p a co^#T-e^^ff ^ UTfli£7kbfCo ^^fcv^T^ ^'t4a 

±SA-1 (0:*:^ttS± (^) ) isXXJ^mmT/U^i-DN-lA ( (;^<^ 
-fb^XH ) ^=§-1 0 gA^TPj^^^aufCo Pi^«^a?ag. ffi;^*5J: 
I>'8#r^fix -^tL^ttl 0 0°C. IkPa. S^rsl^LfCo ^ig^mv «J)te 
^ (4 0°C) 2 2 7. ImmVs. M.>^.-4 0°C. Mo. 0 1 m g K 
20 OH/g, Tk^^-liEO. lmgKOH/g*5J;tJ^^-fe5(rg (APHA) 150O 

fe^ge^i^ 8 8 4 . 2 g ^#fc„ m^^aj;i'^Ufc:ii:^7"7Wbfe^^#im 

■t-5l(Z^fi 8 8. 4 %t?$>oyto 

(Hii^y 2 0 ) 

25 M^tf. M^^A^. Ji^*5j;t/?^W^^!9#Jt/c3 y 5^ K/VOEgo 

p:7^;:?.=il;i, -J^i^^^^]) :^ y /vs 20.0g(2.04inol) 
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tK2-ai^/P^drf->'^l 9 4 3. 4 g (13. 5 Omo 1) ^Mx.. 

^cD^^#e>t^fc:^>?.7^/Wba^i^^^f^ 2 0 4 8. 2g-t?3!)!9. ^ffif* 1 . 
2mgKOH/g-rfeofCo ^<^^;=^-7^/Wt:fe^^#> 1 0 0 0. Ogjdh/l^ac 

^^2 0 0 g ^» ^^7^/Hbfe^fc^#j 1 0 om»^J;i*fbT. 

^'fbTK^^^^ 2 0 fi*gf5?^;tjp) ^;^7^/Wb&i§fe^i^<D®?#5o? 1 . 5 fB^ 

m^^xnx 9 o°cT3 o:9-r«m#ufc#. 3 o^mmmi^x7i<mnmm 

bfco #7KcDpH;dSc^3^4{e:;^^5^-r'7Kft^4lHl^!9 3gbfco ^;=^x/^Ji^l 
8 0°C. 1 kP(D^#TT'ltJEU-C^$^^^*bfCo ^VN-t:\ ;^fi^:^>^T- 

;^V2 (^^s^k^xil m) ) *5j:t;? b ^ AD 3 0 0 p (WH^m 

) 5 g-r-Di}u^xm.mmm^mj:^tc. »Ammmu&. !±ti^ 
xxfwmn^ -^tL^tbi 0 o°c. ikp, *3j;Tj«3Bt^i^ufco m^^m^ 

m\ W}^m (4 0°C) 14 3. 6mgKOH/g, ^l!j^-4 0°C. MM 
0. 0 IrngKOH/g, Tk^MO. 4mgKOH/'g, *5j;t>*fe^@ (AP 

HA) 6 o(DMm-s^^mxh?>^:^y'^u^9 4 9, sgm'tc, mM^mi^mh 

(it Wll 2 0 ) 

mmm 2 0 (D:^^'7-Mtm.^^m 1000. og{^. h/i^^^ 2 5 g^m;iin 
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iftii tfs:^ TKii ^l^*-e# 7'£;0^o fco ^ ^ T:\ 10 %^5^?&7K^ 2 5 0 g ^IP 

^Ati.r 9 o°cT3 o^Kii#Lfc^. 3 o^m^wx^xTkmn^wmi^fco 

1 k P©^#T-t??l^j!£UT^^^^^*bfc„ ^$^cv^^:^ ;?f lx;r^T-x^ V 2 
(TKmk^XH (t5fe) ) *3iTJ?h 5:i5^AD 3 0 0 P (^ffiM^ (^^) ) ^ 

^;^^-t*tt 1 0 0 °C. IkP. *5J;D«3 ^ Ufc„ ^}c5ai^^TV^. Si3^,S^ 
(4 0°C) 14 3. emm^/s. 4 0°C. ^#0. 0 ImgKOH 

/g^ TK^SffiO. 4mg KOH/g, (APHA) 1 2 0 CD^ 

8 6 3.0 g#/Co m.^mmi':im\^fc^y^y'Mt 

15 3&^J5fe^^{c:^-r SHX^fS 8 6.3 %T^feo fdo 

(MMiff]2 1) 

P^'^^niJl, 3—71^9 00.0g(8-64mol). n 

20 -^■:f^>'m6 94. 2g (5. 34mo 1) *3 j;U?T t'>'M 9 0 9. 6g 
(6. 2 3 mo 1 ) ^Mpl. ^*M^T2 2 O^Ct?, Sii&t-i "9 ^C^StK^ 

boo 1 5 m^n&x-^}t^^n^i:^fz.^ ^^S5^t^> 5 k p a om^t 

(5C»i:##f>;h.fc^;^-r/Wt:a^^^#7«2 0 8 3.2 gt?fe*J, ^lE{i4- 3 m 
25 gKOH/g-efoo/Co 

-'^^^v^^Hti^lfi^^i^i 0 0 0.0 gfc:^>'i^>-2 0 Og^» (-T^^^ 
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(D 1 0 %7Km>ft:;^; y ^ J^Tkmm^inx.. 7 o 3 o ^mmw bfco 3 0^^ 

^m±^mio ommmcMi^x 2 omm^(D^ :t:y^m7K^Atix 9 o^c 

m (m ) *5i;U?b^i5^AD3 0 0 P (^fflMB ) ^^>«r5g-foA 

o°c. ikp, $s^zf3^mti^tc„ m-sm^n\^\ m^m (4o°c) 2 

6 7. Smm^/s. ».^-5 0°Ci^T. MO. 0 ImgKOH/g, 7K 
M^MO. 6mgKOH/g. *3j;t>*fe;t:B (APHA) 3 0(Dm^B^mx 

^5Wfi9 5. 7%TfeofCo 

(it»!| 2 1 ) 

^m^ll 2 1 (D=^:^TMm^^m 1 0 0 0. OgfC^L. ^(Z^^-teO 1 . 5 

S00gM:t. 9 0°CT?3 0^^ra^#U. SOM^BWiVX^mM^mmi. 
tCo >«VNfc^;^^/Wt:fe±^#fl ooa»^{c^bT2 0fi»^o 

4:^l^^m7k^AtlX9 0VX3 O^^mmWVk.'^. 3 O^P«^#S bT;icS 
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2 (TK^b^XH m) ) :}3J;l5h^i?AD3 0 OP mffiMlg iW) ) ^ 

■ttLmiOO°C. IkP, *5j:U?3^^i: bfco ^tc5a^^m\ 

(4 0°C) 2 6 7. Smm^Xs , mWiJ^- 5 0°CJ!^Tx ^^0. 0 1 m g K 
OH/g, tK^MO. 6mgKOH/g. :feJ;t;5fetB (APHA) 7 0© 
Mc^^n^^X-^^=r.:^T^l^^ 9 5 0.8 g#fcio ^^^aic^^bfc^i;^^"/^ 

(llig^i|2 2) 

P:7^^ = }-s ^^^^^-^/l^i/y /l^e 1 0. Og (5. 8 6mol)*5 
J;tJ?2-:ii^/V^:3ei^>'^l 7 7 1. Og (12. 3 0 m o 1 ) ^ABx.. S 
^M^T^ 2 2 0 °CTS;;&7K^^* Uoo^ffi-e^iS TKmSffi;^^ 3 m g 
KOH/gJ^iT^^ctofc^^-eSJ^i^tr^Tbfcio SlS^T^. 1 k P a (^)^^ 

mn20 2 Q. 8 g-efe«9. 8mgKOH/'g-t?&ofCo 

r (D^y^y^MYM^j^m 1 0 0 0. 0 g ^31 h/l^^^/ 8 0 g ^^;5JP {-rfi:t> 

y '^7J^7K^^;(}^^, 7 0°CT-3 0 5>rmm#Ufc:o 3 O^^PB^^gUTTKii 

^^m^vrmnu^mrvfc, ^v^/t^;^7^/wfca^^^l o 

Om*§|5l;i*|-bT2 Oa»§15(D-f ^^5S^7K^Atl/T7 0"C-e3 O^fp^^ 
U^cm. 3 0^r«m«UT7kjS§|5^#|±iLfco ^^*(^pH;5St^"|4(c:;^^5*-^ 
7k?5fe^4lH]^l9 5Eb. =^^T/\^m^l 8 0°C. 1 kP a(7)^#Tl?^^ffb-C 

1 8 0°C. 10~500Pa-C\ «»^4mL/^m i n i: bT^^^rb. 
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W^^m (40°C) 7. 4mm^ys. ^mo. 01m 

gKOH/gi^T. ;?kmSffiO. ImgKOH/g, joiU^-fetg (APH 
A) 4 0 (DMm^^^m 8 2 5. 1 g ^#fc:o M^StClf^Lfcrn^T^/Ht:^ 
§ llX^}^ 8 2. 5 % -e o fCo 

(i:bWJ2 2) 

2 2 ^7)^;^ 7^/WbM^^#7 1000. ogfc, ai;;^ y^/HM^^^ 

-ecD^. 3 O^rp^^gLTTkii^iJ^^tfiUTh.. #7K(DpHx5S(titt{C 

5^e^*-e7K-^^4|lI,#t)iSU. ^:^7"/^S^ 1 0 0°C> lkPa(7)^#T-e 

VNT18 0°C. 10-5 0 OP a-t5\ ^^fti^ 4 m L/m i n ^ bT^^^ 
gfj^AS (40°C) 7. 4mm2/s. W^-SO'CJJ^T^ MO. 0 
ImgKOH/gi^^T. Tk^S-fffiO. lmgKOH/g*5 J; (APH 

A) 5 0 (D-mn^mm s i o . 2 g ^#fco mM^m\mi.fc:r.y^^;u^t^^ 

±^mcM-f-6i^m:i: 8 1. 0 % Tfe o fc. 



(m-mm2 3) 

P:7^;^3{c. ^.;r-<>'5^/^^^y r^WWe 1 0. Og (5. 8 6mol)*5 
J:U?2-az5^/U--dri^i-^l 7 7 1. Og (12. 3 0 m o 1 ) ^;!jnx.. ^ 
m^iJfcT. 2 2 0 "CT'S^StK^®^ boo^i3E-t?^j^;: 3 m g 

KOH/gi^^Ti/^ofc^^-eS/^i^^j^TbfCo S/^?|^Tm. IkPaOM 

tJ«2 02 6. 8 gl?fel9. ^^fi 1. 8mgKOH/g-efcofc„ 
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:z(D^::^TM\:.^±j^!^ i o o o. o g (c h7Ua::/8 o g ^mm (ir^Aib 

t7 j^Tkmm^M:^. 7 0 °CT* 3 0 i^mmw i^t^o s o ^^rsi^s uttrji 

0 Si^i^^ bT 2 0 m»§|5c^^ ;t^Sm7K^AttT 7 O °Cl? 3 0 ^mm.W 

7fc^5feSr 4 (hJ^ f9 bfco ai;:^-7^/^^^ 1 8 O °C. I k P a c^^#T-e^JE L 
T'^j^^^^U^Tco ^^:VNT\ 3 -17- K 5 0 0 S H (mfP^fb^X^ 

^tl^tl. lOO^C. IkPa, 3^P^^b/Co ftf^^ (4 0''C) 7. 4m 
mVs . ^Sj^- 5 0"COT^ ^#0. 0 1 mgKOH/g^^;T> tKMS 
#0. IrngKOH/g, :feJ:ZJ?^t@ (APHA) 5 0 (DM^^^^ 9 3 5 . 

1 gSr#fCo B?.m^3EilC'^Ufci^::^7^/Wt:a^fifei^tJi*J-i-5i|3l^(^ 9 3. 

15 

ab»ll2 3) 

^Wll 2 3 (Dz^y^y^Mt^^!5!im 1 0 0 0. O g t^:^ ^^^v-MtU^^!^ 

20 0°CT'3 0 5^^m#UfCc 3 0^rHl#ffbfc^s?fi®i7K®;&S-*i5fL>fbb. ^ 

*-e7K^^4iH]^f9 5EbfCo ^y^'T^l-m^l 8 CC. 1 kP a(^^#TTM 
i±trUT^^^Sr^*UfCo ^VnT\ =^3-I7— K5 0 0 SH (mfP-fb^XH 
) ^5 gm;<JDb"CS^^MaLfco S^^^S^y^. i£;0:^3j;tJ?^rH1{i, 
25 ^tL-^tb. 100°C. IkPa. Smr^ti^fCo 5^g^^TV^. »]^^ (4 

CO 7. 4mm2//s. ^15^- 5 0 ''Ci^T^ ^-ffiO. OlmgKOH/ 
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S&.r. TKmMO. ImgKOH/g. ^Sj^rJ^-fetB (APHA) 6 0 (D^ 
51|X^fi 9 0. 0 %T?feo fCo 
(^Jfe^lJ 2 4 ) 

P7^X3t::, ^i/^oiij;^!; /P2 50. Og (1. 84mol) , 2 
-rc^;V^^^•^^:/^8 83. Og (6. ISmol), 3, 5, 5 - h V ^ 
^/V--^i^>'^9 6 2. 7 g (6. 1 3 m o 1) XXJ^^^mmMi- h V ^ 
1. 5g (0. Olmol) ^Mk.. mmU^T. 2 2 Ot:-t?SJ^;7k^^* 
boo^ff trSJ^; b, TK^Sffi^S 3 m g K O H/ g J^i^T i Jfe o fc^^-e^j^: 
Sr^T bfdo S;;S:|^T#. 1 k P a (om}±T'(:^^Jt^(Dm&5^^m^^^^ V 
fco r i! ^nhtitc=^:^y'7Htm.^]^^l'i 2 0 5 1. 9 g ?9 . ^ffifi 
1. 4mgKOH/g-efeofcio 

- c>3i;:^7"/HI::li^^^ i o o o . o siz h/i-^i^ i o o g ^» (irfj: 

m^t:^ y ^ j^Ti^^m^M x.. 7 o °c-e 3 o ^mmw ufco 30 ^m^m 

1 0 Omi§|5icl^LT2 OS*§|5(7)-l';^^^^7k^AtvT7 0°CT*3 O^Pb^ 

*-t?7K^5fc^4[Hl^i9 5gb. ^;^7^/P'Ji^ 1 8 0°C^ 1 k P a (D^f4^T-C?^jdE 
LX^m^^^Vtio <ffeV^T% ^a-!7-K500SH (^^q-fb^XH 

^fi^ti. ioo°c. ikPa. 3^p^^L;^co -^ii^m^ m^&m (4 

0°C) 69. 2mmVs. ?^li)^-4 OT:. mffiO. OlrngKOH/g. 
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tK^MO. 5mgKOH/g. *3j;I>'-fetS (APHA) 40(0^1^^^^ 

9 2 5. 1 g^#fco Bm^mizmhrc:r.p^y-/]y^[:,^^^s^{z.Mir^iiizm\-t 
9 2. 5%x-h^rco 



5 {itmm2 4) 

MMm 2 4 (D:^:^'rM\:M.^^m 1 o o 0 . 0 =^p^'tM\M^^^ 
(Dmm(D 1 . 5f^^4{3:^^-r5 l 0%7K^'fli;^ y '>i^7K^^^^*P^. 9 

10 J^^^*-T?7k?5fc^4lHl^'9igb. 1 0 0°C. lkPa(D^#T-e 

MHSr UTJiJS.7KLfCo ^V^-e. ^a— 17— K5 0 0 SH (^^FP-fk^XH 

"tfh^^, 10 0°C. IkPa. S^P^^UfCo Wi%^^ (4 

0°C) 6 9. 2mm^/s , ^lij;-^-4 CC. Mo. OlmgKOHyg, 
15 7m.^mo. 5mgKOH/g. *5j;tJ?-fe;tB (APHA) 6 0(0^^^^^ 

9 12. 1 g^#fco nm.^w,^^\^fz.:^:^'TM\:,m.^^m^y^'r^w\± 

9 1. 



(Iim#!l2 5) 

ayy:p(.=iiZ, ^^^^a^V^^V /VS 50. Og (3. SOmol), 2 

0 5 7. 3 g(7. 3 4mo 1) , ;&:/y;vM7 9 7. 
9g (5. 54mol),;^^y ^^1 66. 8g (0. 97mol),^ 
h^-f y:7"ci;if:3E.v^K2. 6 g*5j:i;?^«feiip^-^ M; 1 . 4g 

25 (0. oimoi) ^mu^T. 2 2 o°ct?s:;^;;7K^^*uooS 

JEET'Si^;: 7k^^'(ffi:as 3nigKOH//gi^Ti:Jfeo fc^^^T'^fS^^T b 
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t^%hflf^:^^'TM\M±J^m\-t 2 0 0 9. 4 g -efe «9 ^ 2 . 1 m 

gKOH/g-C^bofdo 

r O^i^x/WbM^t; 1 0 0 0. 0 g Kiy-^ n^^^i^ 1 5 0 g ^Sr^^jp 

0 %7Km'fii;i7 y !> j>^ymm^MK.. 7 0 °c-T? 3 0 bfco 3 0 -^m^ 

Jil7'=eS^-e;i<i5fc^4[Hl#«9 5gb. =^y^y^/um^l SCO. 1 k P a (^^#T 
) :}3i•a«?&ttT/^^■:^DN-l A ( (7fc?P{k#X|| (;^) ) g 

xtixmmmmi.tco mmmmum. f^tj^xxj^mmn. ^t^^ti^i oo°c. 

IkPa. 3mmt\.±. 5ai^m\ (40^0 33. 4mm^X 

mW}^-4 0X:, mmo. 1 ImgKOH/g, 7k^Stt2. ImgK 
OH/g. fc>J;t;?^ta (APHA) 6 0 Oifti^g 9 1 5 . 0 g :^#/Co 

mmmicm\^f^^:^TMm±^mi^M-t^fii^mt 91.5 %-efeo}^co 

(Jt^^!l2 5) 

^Mm(Dzi^:^TMtm.±}^!^i 000. 0 g{j:, ^^x;Wbll:^^i^(D^ 

ffit^i. 5i^mmiz.^m-r^io%^mit:fyv^j>^7i^mm^mx.. 9o°cx 

1 0%W^?1L7K^2 5 0 g*0;t, 9 0 "Ct? 3 O^^rHm^bfc^. 3 O^Fh^^ 
gbT7K«$|3^#{±ILfc„ 7k?$fc^4|l],^«9 3gL. ^^T/l-m^ 1 8 O'C^ 1 
kP a(D^#Tt?i^iEEbTtobfc„ ^VN-t:\ ?Stte±SA-l (B:^m^ 
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&± m) ) ^^x^mBT/u^i-DN- 1 A ( (7km<\:^i:m m) ) ^# 

O'C. IkPa. SmmtVf^. Si]*^^ (4 0°C) 33. 4m 

m^/s, mW}^-4 0X:. ^mo. 1 SmgKOH/gJi^T. 7k^Sffi2. 
ImgKOH/g, :^oJ;TJ^-feti (APHA) 7 0 ©ft||-S6^%9 0 4. 0 
g^#fco J3Ji^^Sic#tbfca^;^-7"/Wba^^i^tc:^-r;5W{^ 9 o. 4% 

(HM^y 2 6 ) 

p:7^;:^=i^e:, ^>/^:aiy^y Y—;VA 00,0g(2. 94mol) $5J;U? 

3 , 5 , 5 - h y p« 'f'/V^^^^m 2078. 8g (13.16mol) 

X.. mMnMT2 2 0°C-^^ K/^; J; !9;^CS 7k boo 1 5 BtPs^S'ff 

l^^L-fdo ^icoi t#5>ttfc^;^7"/Ht:iafij^i^«2 040.2 g-efe«9. 

^«f^0. 8mgKOH/gl?feofCo 

r <D:3i>(.x/Wk&^^^l 0 0 0. QgKV;V=r.lyl 0 0 gSr^^P (f^cCt? 

mm ^;^x/Hbmife^i^o^ffioi. 5{^^*i::^i^-r^»oi 0% 
Tk^'fb-^ h y ^7 A7K^?i^^;!jpx.. 7 0 °c-e 3 0 ^PBm# Ufco 3 o ^mw^w 

^mi 0 om»^tJ:>tLT2 om»Si5(D-f r^^-^^Tk^Anrg o°c-e3 0 

3 0^r«1^SbT7K®lfl3^#l±lbfCo #7l<OpH;$Si:fi^4(c 
l?7K?5te^ 4 [Hl^ 19 bfcio T^/i^ji ^180 °C. IkP (D^#TT' 
l^i±bT^^^^*UfCo ^VNT% ;!tf l/;^-^^T — ;^ V 2 (Tk^'fb^Xll 
(m ) *3j:t^h5^5'AD3 0 0 P (STffl^^ (t^fe) ) 5 g-foAtl. 
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or. IkP, *5J:-a?3^PBli! bfco ^(J:6ii^m\ «j3te^ (40°C) 1 
•0 4. SmmVs , '^^W]^- 2 0°C. ^ffiO. 0 ImgKOH/g, tK^^ 
Mo. 8mgKOH/g, *3J:tK^tB (APHA) 3 5 <D^?||-g6^f^-e$>5 
^;^-7^/W^9 5 4.7 g#/Co «^Sf;i#tLfc:3L^7-/^.ft^^>fe^i^(e:^-^ 
9 5.5 fc. 

{]m.m 2 6 ) 

^mf!) 2 6 a)3^;^7";Hka^^Ji^ l O O O. O g IC, h/V^O- l 5 g 

1. ^n^UWM) ^;^^/Wba^^^(D^ffio 1. 5f§S*tc;tB^i- 
1 0 %7^m\:,'^ V ^J-^Tkmm^MK.. 9 o°c-e3 o^Fem^bfeo 3 
0^^1^gbfc;5S, ^;=5>-7"/uS^T/i-;^ yzKjii:;?»s^Slii:-f. ±m^mt'^ 
mtf£V)yi^m^m^x-^t^^^<>fc„ ^^X\ l 0%^5gfck^2 oo g;!jpx.. 
9 0°Ct?3 O^^m^L. 3 0^W^MLT;dcji§i5^^^Lfc„ ^V^T^ffiV^ 

tix9 0W3 06^mmw\^t^m. 3 o^p«meuT;*cmtr#mbfco m 

7K(7)pH;a5 4"14f^7'^^*-e7K^^ 41111^ 19 5SbfCo ^;^7^/V'Ji^l 8 0°C. 
1 k Pc^^#T-trMBELT^M^^^bfCo U;r>'T-^ V 2 

(TkiP'fb^X^ (^) ) *5j;r;?h ^ ^AD 3 0 0 P (^B^^ (;^) ) ^ 

■^^-e^l00°C. IkP, *5j;t;3B#^1^UfCc Wi^^^ 
(4 0°C) 10 4. Smm^/'s. ».>^.-2 O'C. ^#0. 0 ImgKOH 
/g. tK^S^O. StngKOH/g, *5j;t>*-fet@ (APHA) 6 0 (DM^ 
S6^i^-efc§^^X^l-^9 2 6.0 g#fCo IJ£^^S{-'ttbfc:i^;^7"/Hba 
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mmm2 ?) 

Qy'7:^=ii^^ 2-:3i5=-/V^d{^f-y— 5 0. Og (5. 7 7mol):^ 
5 XXJ^::^TTV>'mi 5 5 6. 5g (5. 4 8 m o I) :^Mx.. ^m^^T. 

T/Htn^J^m-i 2 14 4. 1 g -Cfe "9 . mmi-i O . S m g KOH/ g t^fe 

10 rL(D^>?.'7^/Wliiaife^#3i 0 0 0. 0 gj^ h/i^^^i 0 0 gjej^tK-f y:?" 

o/nV— /i^i 0 0 g^^;!]p (f Jfetj-^x ^;^7"/Ht;la^i^^i o oa»gist- 

15 UTMxm^HTLfCo ^VNX\ .ffiV^fc3i;^-7^/Wmifc^i^l 0 Ofifit|5 

3 O^rBmSbTTkJi^^^fflbl^C #7K(^pH;6S4''|-4(;i/^5*-t?7K^^4 
[El#i9 5gU. ^;^-7"/l-^^l 8 O'C. 1 kP a <Z)^#TT*^J±bT^^^W 

20 1 0~5 0 O P aT:\ ?5fc?ft4^ 4 mL/m i n t LT^^^b. I&fil^^ (4 

Ot:) 9. 7mmVs. ^5^15^ 5 . O^C. m^bO. ImgKOH/g. tK 
^SffiO. ImgKOH/g. *5j;tJ?-fetB (APHA) 3 0Oft|l-g6^^8 

2 5. 2 g ^#fco m.mmmi,zm\.rc=^:^y'Mtm^}^mi^i^ir^i^mi-t s 

2. 5%-t?feofc:„ 

25 



(itmm2 7) 
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mmm 2 7 (D=^y^T-Mtu^j^^ 1000. og^, 

ffiV^T 2 0 0°C. 1 0^5 0 OP aX\ mmm^4m-Lymi nthXm 

4inm^/ S(l3te^ (4 0°C) 9. 7 mm ^ 
/s. »^5. 0°C. ^ffiO. ImgKOH/g. tK^MO. 1 m g K 
OH/g, ^XX^-^^ (APHA) 8 0(^ft||.g6^#>7 6 4. 2 g ^#fc. 
IJ£^^atc:'#tLfc^;^7"/Hkfe^^#>Jc:^-r'5iiJl^{^ 7 6.4 

(HJfe^il 2 8 ) 

p:7^>!.=iiC, 2-3l^/^^^ri^/— 71^7 5 0. Og (5. 7 7inol):fe 
Xny^y^T]):^^! 5 5 6. 5 g (5. 4 8 m o 1 ) ^;!]Px.. ^*^^T. 
2 2 0°CT-SiS7l<^^5feboo'^iE-ei 0^rB^^j^;:L:rco RJt^^TI^^ 1 k 
P a (Dmj±TX-^Rm(DT/\^=r—;V^mmB^l.r^o C:<7)^^#fe>nfc3i;^ 
X/Hbmii^#?f* 2 1 4 4 . 1 g-efcDx ^^fiO. 8mgKOH/g-efe 

-<^^^-7"/Hk&^^%l 0 0 0. 0 gtC h/Vrc;y 1 o 0 g^Si-U?-!' y:7" 
n/^V— /H 0 0 g ^mM (-f-^^t?*). ^;^7"/Wt:la;3fe^^^l 0 Ofiigpjc: 

:^:^-TM[:U±}^<^(Dmm(0 1 . 5f&^4lc^s^-r^ 1 0 %7i<mih^ V 
ykmm^lja:^. 7 o^cxs o^mmwi^fco 3 o^^i^gu-CTkS^^l^* 

LT 2 0 mM^<D4 :^l^^^7i<^AtlX 7 0 °CX 3 0 ^^r«# bfc^. 

)Vm^ 1 8 0°C. 1 k P a <D^#TT*^iBEbT^ji^^g*Lfc. ^V^-C\ 
i4e±SA-l (S7f5:?gtte± (^) ) d3J;tJ??gttT/^^-:^DN- 1 A 
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;'3*5J:WPB^}i, ^tl^tll 0 0°C. 1 k P a. smmt bfCo 5ii^fTV\ 
»j3i^^(40°C) 9. Tmm^/s. »^ 5. O^CMmO. 1 m g K 
OHXs. 7i<.^^mo. ImgKOH/g, *5<J;tKfe*i (APHA) 4 0 (D 

Mm n 9 3 4. 3 g ^#fco \.ti:^:^TMtm^mmcn 

■f ^JlX^fi 9 3. 4 
(it|S^^i|2 8) 

^M^ll 2 8 C0:^;^-X/Wb3&i^^tJ 1 0 0 0 . OgtC, ?g't4&±SA-l 
(B^^t4e± m) ) 43j;t>^?SttT/V'$'^DN- 1 A ( (;ic#'fb^X|| 

•^tb^HlOO°C. IkPa, 3H#^liUfCo 5ait^^TV^, W}^^^ (4 
Ot:) 9. 6mm^/s. ^W)^5. CC. S^ffiO. 7mgKOH/g. tK 
mmmo. ImgKOH/g, *5j;tJ?feti (APHA) 9 0 CD*,f|- g 9 

6 8. 2g^#fc„ m.mi&micmvfc=^:^TM\:u^!^mz.n^:^umi±9 

6. 8%-CfeofCo 
i^TiC, 5~2 8S3j;tJ?i:|:^^!jl 5~2 8 O;^;^:^^ 4 ~ 6 
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Ji;5^^/1^CDW^ (MMmi 9-^2 4^XX^it^mi 9 — 2 4) 

MMi^n 9 — 2 4*5j:tJ?J;b|5S^!)l 9 ~ 2 4 ■T?#^tLfc^^7";V};IOV^T. 

(a) i^-^vK^^— :7*^^ 

;^f^^Wt-. fef>:^^Di67K5>IS^^l, 0 0 0 p p mte:pSUfc^;^7^/^ 
lOg. :7n^R-407C (fi»J:b}:i. 7n:/R-l34a : ^n^R- 
125:r7n^R -32 = 52:25:23) 5 g:fe<i;tJ^S$ 1 OmnKDa^ 

*g (APHA) ^i^ttiitb^bfcc 

(b) mnmm^ 

2 5°Ct3::fett5^;^^/l'0#:^i£^^ ( J I S C 2 1 0 1) »JSbfCo 
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^7 





(a) V-;bF^i-3>Mit 








gKOH/g) 


fe^SCAPHA) 














(Q-cm) 
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.90 


. 100 


6.4X10^" 




o:oi 


0.06 


150 


210 


o.y X 1 0 
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0.02 


60 


80 
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IIWi21 
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90 
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1.1X10" 


Il:^^i23 


0.01 


0.5 


50 


70 
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50 


4.6X10"^ 
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mi-:fcntSM<^±#*5J;t;?-fet@ (APHA) (o±.w^<n^h^-x^y) ^ 
i9#55tLaf^ii^c^!7 2'^;^ai^-7^/W^, '(S;^^'I4#jS(?D-^ 
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5 m^::^y'MtU±}^^l 0 OMM^i^Ml^X, 5 ~ 1 0 0 SilflSc^;^^^^^ 

10 U^^'rMt^^l^^ 10 0 m*^{->E>f LT 3 ~ 5 0 ^^^(Om-^XWM U 

20 

5. tutB^>^7^/KD4 0°Cte:*5Jt^»J^^^^^ 6 0~ 5 0, OOOmm^/s 
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